Studies on the interaction of NADPH with Rhodobacter sphaeroides biotin sulfoxide reductase.
Rhodobacter sphaeroides biotin sulfoxide reductase (BSOR) contains the bis(molybdopterin guanine dinucleotide)molybdenum cofactor and catalyzes the reduction of D-biotin-D-sulfoxide to biotin. This protein is the only member of the dimethyl sulfoxide reductase family of molybdopterin enzymes that utilizes NADPH as the direct electron donor to the catalytic Mo center. Kinetic studies using stopped-flow spectrophotometry indicate that BSOR reduction by NADPH (>1000 s(-1)) is faster than steady-state turnover (440 s(-1)) and has shown that BSOR reduction occurs in concert with NADPH oxidation with no indication of a Mo(V) intermediate species. Because no crystallographic structure is currently available for BSOR, a protein structure was modeled using the structures for R. sphaeroides dimethyl sulfoxide reductase, Rhodobacter capsulatus dimethyl sulfoxide reductase, and Shewanella massilia trimethylamine N-oxide reductase as the templates. A potential NADPH-binding site was identified and tested by site-directed mutagenesis of residues within the area. Mutation of Arg137 or Asp136 reduced the ability of NADPH to serve as the electron donor to BSOR, indicating that the NADPH-binding site in BSOR is located in the active-site funnel of the putative structure where it can directly reduce the Mo center. Along with kinetic and spectroscopic data, the location of this binding site supports a direct hydride transfer mechanism for NADPH reduction of BSOR.